Clinical pharmacology of thalidomide.
Thalidomide has a chiral centre, and the racemate of (R)- and (S)-thalidomide was introduced as a sedative drug in the late 1950s. In 1961, it was withdrawn due to teratogenicity and neuropathy. There is now a growing clinical interest in thalidomide due to its unique anti-inflammatory and immunomodulatory effects. To critically review pharmacokinetic studies and briefly review pharmacodynamic effects and studies of thalidomide in consideration of its chemical and stereochemical properties and metabolism. Literature search and computer simulations of pharmacokinetics. Rational use of thalidomide is problematic due to lack of basic knowledge of its mechanism of action, effects of the separate enantiomers and metabolites and dose- and concentration-effect relationships. Due to its inhibition of tumour necrosis factor-alpha and angiogenesis, racemic thalidomide has been tested with good effect in a variety of skin and mucous membrane disorders, Crohn's disease, graft-versus-host disease, complications to human immunodeficiency virus and, recently, in multiple myeloma. Adverse reactions are often related to the sedative effects. Irreversible toxic peripheral neuropathy and foetal malformations are serious complications that can be prevented. The results of several published pharmacokinetic studies can be questioned due to poor methodology and the use of non-stereospecific assays. The enantiomers of thalidomide undergo spontaneous hydrolysis and fast chiral interconversion at physiological pH. The oral bioavailability of thalidomide has not been unequivocally determined, but available data suggest that it is high. Absorption is slow, with a time to maximum plasma concentration of at least 2 h, and may also be dose-dependent; however, that of the separate enantiomers may be faster due to higher aqueous solubility. Estimation of the volume of distribution is complicated by probable hydrolysis and chiral inversion also in peripheral compartments. A value of around 11/kg is however plausible. Plasma protein binding is low with little difference between the enantiomers. Elimination of thalidomide is mainly by pH-dependent spontaneous hydrolysis in all body fluids with an apparent mean clearance of 10 l/h for the (R)- and 21 l/h for the (S)-enantiomer in adult subjects. Blood concentrations of the (R)-enantiomer are consequently higher than those of the (S)-enantiomer at pseudoequilibrium. The mean elimination half-life of both enantiomers is 5 h. One hydroxylated metabolite has been found in low concentrations in the blood. Since both enzymatic metabolism and renal excretion play minor roles in the elimination of thalidomide, the risk of drug interactions seems to be low. The interest in and use of thalidomide is increasing due to its potential as an immunomodulating and antiangiogenic agent. The inter-individual variability in distribution and elimination is low. Apart from this, its use is complicated by the lack of knowledge of dose- or concentration-effect relationships, possible dose-dependent oral absorption and of course by its well-known serious adverse effects.